ABSTRACT---
INTRODUCTION
In recent years, interest has increased in study of so-called differential equations of fractional order, in which the unknown function is contained under the sign of the derivative of fractional order. This is due both to development of the theory of fractional integration and differentiation, and to applications of such structures in various fields of science [1] .
In applied theory, a special place is occupied by methods of asymptotic integration of differential equations. Despite the rapid growth of computational methods, developed to solve applied problems, the need for asymptotic analysis continues unabated. Even in cases where solutions of equations are known, such analysis provides an invaluable service in their physical interpretation.
In the paper we consider the initial problem for a singularly perturbed differential equation of fractional order:
where 0   a small parameter, 0 y a constant number. It is required to find an asymptotic solution of the problem (1) as 0.
 
By definition of the fractional derivative [1, 2] , derivative (1/ 2) y is denoted as ( , ) . dy t t dt  Then the problem (1) has the following form:
Solution of the homogeneous equation of the problem (2) 
The main advantage of the problem (4) over the problem (2) is that its solution ( , , ) yt can be searched in the form of a regular classical series in powers of : (4), and equating coefficients of the same powers of ,  we get the following iteration problems:
SOLVABILITY OF ITERATION PROBLEMS
To solve the equation (6), we consider the variable t as a parameter, i.е. 
JUSTIFICATION OF SOLVABILITY OF ITERATION PROBLEMS
We return to the iteration problems (6) -(9). Solutions of the problem (6) will be defined in the following form: 
 
Let's turn to (7). Due to (14), equation (7) has the following form:
We look for its solution as
Putting (15) into the equation, and equating coefficients of exponents and free members, we get In study solvability of the problem (8), a value of the function ( ), t  is unambiguously determined, thereby, approximations of higher orders are calculated.
We formulate the corresponding result in the form of the following proposition. Theorem. During consistent solution all iteration problems (6) -(9) are uniquely solvable in the class of functions 
SYMBOLIC AND NUMERICAL ANALYSIS OF THE RESULTS
Now we will find a solution to the problem (2) by means of the Maple computer mathematics system [4] : > restart;with(plots);ode :=epsilon*sqrt(t)*diff(y(t),t) = -y(t) +t; 
